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1.0 SUMMARY

The Operational Waste Volume Py jection {OWVP) presents a basis for evaluating
future Double-Shell Tank (DST) space through FY 2015. This report presents a
projected range of tank needs which is used to generate recommendations
regarding site activities, waste management activities, facility requirements,
.and -the need to build additiona double-shell tanks. This document presents -
the results of three distinct projections cases. ‘Operating assumptions for
the three cases were establi ed prior to July 1998. Operating assumptions
and results are summarized below:

.0 Case 1 (TPA Compliant) presents prc cted DST needs based on TPA
milestones, TWRS program planning, and the current ( erational
assumptions. The TPA Compliant Case exceeds availabie space by one
tank in FY 2001, by up to two tanks in FY 2005-2007, and by up to
seven tanks by FY 2012. Options to reduce the tank space shortage in
FY 2012 and beyond include adjusting the SST solids retrieval _
schedule to match available space or increasing the Phase 1B or Phase
2 processing rates. Please see Section 5.1 for more details.

] Case 2 presents projected DST needs based on the assumptions received
for the May 27, 1998 Alternative Case (Delozier, 1998) without SST
solids retrieval. The May 27, 1998 Alternative Case layed waste
treatment to FY 2006. However, Case 2 delivers additional feed .
beyond the minimum order quantities through FY 2016.- This projection -

- was designed to identify the space available for. SST solids -
retrieval. Please see Section 5.2 for more details. :

0 Case 3 was based on the same assumptions as Case 2 and includes TPA
Compliant SST solids retrieval schedule from Case 1. As expected,
this projection exceeds available space by FY 2004 due to SST solids
retrieval. The tank s .ce needs for this projection clearly show
that SST solids retrie .1 should not be started until approximately
FY 2007 and that the ¥ e of retrieval should be reduced to match the
slower waste treatment schedule built into this projection.

A comparison of the projected tank space needs required for the three
projection cases is depicted in.Figure 1. Key assumptions for the three
projection cases are summarized in Table 1. Differences in assumptions have
een highlighted. Detailed assumptions and space saving alternatives are
presented Jater in this document. A brief summary of the risks associated
with these projections is provided in Table 2. Additional information and
~references for Table 2 can be found later in this document by referring to the

section listed under comments. At a minimum, this DST space forecast will be
updated annually with the latest information available regarding the estimated
volume of waste requiring storage in the DSTs.

Areas Requiring Management Consideration

Facility waste minimization requirements initiated by the Tai Space
Management Board (TSMB) helped to guarantee tank space availability prior to
the 242-A Evaporator restart in FY 1994. However, considering the possibility
of future tank space shortages, the Terminal Clean-out (TCO) and monthly waste
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generations will continually need to be minimized. The DST Waste Inventory

Control Group is a group wl ets on a monthly basis to review projected
waste generations, waste t s, and tank configuration control. Issues
that cannot be resolved by rou~ i1l be elevated to the Feed Process
Senior Management board. | a tank space shortage occur durlng the
projection period (Figure : shortage could be solved using a comb1natuon

of the following actions (see section 6.0 for a more complete Tisting):

delay the Single~Shell Tank (SST) interim stabilization

delay the SST solids r .rieval :

accelerate processing d vitrification of waste

establish Phase 2 contract terms for privatization to require rates
of retrieval and processing equivalent to TPA rates

construct new doub :~: :1 tanks

Oo0ooo

(=]

Approximately 6-8 years are r uired to build additional double-shell tanks
(DSTs). The TPA Compliant Case presented in this document projects that tank
space needs will be.at or exceed the avajlable space dur1ng the FY 2005-2007
and FY 2011-2014 timeframes. ith the proposed delay in the treatment
schedule for LAW and HLW, there will be a definite DST space problem if the
SST retrieval schedule does not change. There is still time to resolve the
tank space shortage issue and as the -new RL and TPA agreements are better
understood, a new OWVP projection will be ¢ ipleted. In addition, a number of
space saving options are pres ted to rectity the tank space shortage. This
document is recommending - at rurther review of the final privatization
contract be conducted and the space saving options, the budget, and the
projection assumptions be monitored closely over the next year. In the event
additiohal tanks are needed as a result of the proposed privatization
§ChﬁdU1e’ there will be adequate time next year to prepare for the additional .
anks.
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The percent solids experienced in past PFP waste generations are listed below
(Barrington, 1991):

% Solids in PRF waste 3.5%
% Solids in.RMC waste ©4.4%
% Solids in lab waste , 4.5%

3.6 PUREX

The Plutonium Uranium Extracti (PUREX) Facility was used to separate
irradiated N Reactor fuel into olutonium nitrate, uranyl nitrate hexahydrate
(UNH), neptunium nitrate, and ste products. The 1 in processing operations

.involved dissolution of cladd ‘and irradiated fuei, salv t.extraction and

conversion of plutonium nitrate to plutonium oxide. -Acid recovery, solvent
treatment systems, and off-gas treatment supported the major processes.

The deactivation of PUREX was rompleted in FY 1997 and the waste transfer

system has been deactivated. wever, condensate is collected in the PUREX

main stack catch tank (216-A~ 2) and the #2 Filter catch tank (V11-1). This

- accumulation would result in approximately 5 Kgal of dilute waste being

transferred to tank farms once per year (Eiholzer, 1997).

A1l three projection cases projected 5 Kgal/year of waste additions from
PUREX. Based on the average waste composition presented for PUREX TCO wastes,
the WVRF for evaporation of EX T wastes to DSSF is 99% (Sederburg, 1995).
Flush- volumes for PUREX TCO te strei s are 10 per cent.

3.7 S Plant

S Plant (or 222-S Labs) is a dedicated laboratory facility. The Laboratory
currently provides analytical chemistry services in support of Hanford
processing plants and tank ch acterization. Emphasis is on waste management
processing plants, environmental monitoring programs, B Plant, Tank Farms,
242-A Evaporator, Waste Encap lation Storage Facility (WESF), Plutonium
Finishing Plant (PFP), resear support activities, and essential materials.
Most of the radioactive liquia waste gene ted at the laboratory co 1lex
originates from analytical activities pertormed within the 222-S Laboratory in
support of tank characterizat 1 (Tollefson, 1998). Radioactive and
radioactive hazardous (mixed) istes generated by the 222-S Laboratory are
discharged to the 219-S Waste indling Facil .y. Dilute, non-complexed wastes
are currently being transferr via pipeline to Tank 102-SY. Projected :

S Plant monthly waste generat s rates (To" :fson, 1998) were approximately
1.0 to 1.7 Kgal/month for FY 38 through 20z8 for all projection cases.

Based on the waste composition nresented for 222-S Laboratory wastes, the WVRF
for evaporation of 222-S mi ineous wastes to DSSF is 99% (Sederburg,
1995). Flu.  volumes for 2 vaste streams is 22 per cent.

14
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Tabl 11. Assumption Matrix
For the 1998 OQerational Waste Volume Projection

Spare/Contingency Space
Spare Space, Mgal 2.28
Use 0.72 Mgal of Operational

space in 106-AW as part of

spare space from 1999 on Yes

Contingency space, Mgal ne
-date N/A
Waste Segregation/DST Solids
Total DST solids (Mgal) b
Store DSSF on NCRW solids  Ves
Store DSSF on NCAW solids 0

Segregate Complexed wastes If possibie

Loss 6f DST_ Space

Number Tanks Removed

from Service , None
| w_DST Construction None
Date Constructed A N/A

New Cross-Site Transfer | e
- Start Constructijon (TPA) 11/1995

- New line operational Yes
1d line operational Yes

(cont inued)
___Case Case 2
PFP Stabjlization : '
Dates : . 1998-2006 1998-2006
Yolume, Kgal - . 27 - 27
"Flush . 22% .22%
WVRF 81 81
Evaporator : _
242-A Shutdown ' ~201 ~2011
New Evaporator (Privatize) 2011 2011
Next Outage Date 2 b ¥r) 2004 (1 Yr)
Training Vol. (bi-yearly) 50 50
Ave. Evap Rate, Kga 'mo L | 500 ..
Fvaporation Product dDSSF dDSSF
vaporation Limit gg/ml) 1. o 1.41
ERF capacity (Mgal) 13 13
Gal. condensate/gal. WVR 1.20 1.20
Yearly evaporation of DN Yes Yes
(except for scheduled outa ) :
Fffluent Treatment Facility :
ate (Mgal/year) . 50 50
. Batch List/Safety
- 101-SY Retrieval 1/2007
103-SY Retrieval 8/2007

Yes
None
N/A

5
Yes
No

if Possible

None -

None
N/A

1171995 -
Yes
Yes

Case 3

1998-2006
27
22%
81

~2011
2011
2004 (1 Yr)
~ 50
500
dDSSF
1.-41
13
1.20
Yes -

50

Yes
None .
N/A

5
Yes
No

If Possible

None

None
N/A

11, 195
Yes
Yes
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o All three project assume that timely permission is obtained to
remove waste from s tanks used as LAW feed sources and to
remove the w~*ch- gnation from that tank immediately after
retrieval. = is1 t tanks are immediately available for

unrestricted use.

The space saving actions Tiste above reduce 1 need for construction of new

DST space that was recommerded nased on a previous projection (Rev.  but
introduce additional unceri es and risks into the overall TWRS p  ‘am.
"If many of these items are ossible or if waste generations éxceea those
used in this projection, il be necessary to either delay site cleanup
activities, delay TPA m‘ e (e.g., SWL pumping and/or SST solids

retrieval), increase the waste processing rate, or build additional tank space
in order to avoid exceeding th available DST space. Additional studies are
cgrrent]yd1n progress to address and solve the issues that ave been
identified. _ '

Results of the projection case< and the projected tank space needs are
included in the following secl ins.

—

41
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one of the options, the projected tank space needs could be reduced to fit the
available space. Lockheed Mart | Hanford Company is concerned about the
projected tank space shortage i FY 2011-2015 and beyond but a ropriate time is
available to review the 2esu t i< and projected tank space iu later years. '

44
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SST STABILIZATION - 5.36 MGAL Completed by end of FY 2000

SST SOLIDS RETRIEVED - C-106 (9/1988); C-104 (3/2005) both to §02-AY
| IN-TANK WASHING ~ No Consolidation of NCAW Solids; Start Water Washing In-Tank i in FY 2001

SPARE SPACE - - 2,28 Mgal (Distributed Space FY 2000 on)
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- RETRIEYAL .
(Available Tanks) \ ) .
A , /’ : VN TN

.
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-Figure 3. Double-Shell Tank Requirements for Case 1--TPA Compliant
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Table 14. Spreadsheet of Waste Additions and Reductions for Case 1

FISCAL YEAR

STARTING INVENTORY

SPACE UTILIZATION
Spare Space
Watchlist Space
Contingency Space

Segregated Space
Priority Operational Space

NEW WASTE ADDITIONS
B PlantWsCF
S Plant

T Plant
9004400 Areas
TCO

Flushes

§WL Prmping
Tank ™S
SST Retrieval
PFP

. Inventory
" Refrieval Water

; Everything Eise

Pretreatment Dfiution

¢ In-Tank Washi

ng
NEWWASTEAD! NS TOTAL

TOTAL WASTE BEFORE EVAP

EVAPORATOR WVR

CUM EVAPORATOR WVR

Loss due to Change of Instruments i
Loss due to (Burp, Lance BEvap, Surface Change, Inst, etc.)
Outftow to SST Wash Facliity

Adjust waste tayers due ta new soflds meas.

Low activity waste

High Level Waste Contractor

EVAP AND CUTFLOWS TOTAL:

NET INVENTORY CHANGE
END OF YEAR INVENTORY
TOYAL CAPACITY

* Bvaporation of 72 kGal n FYD8 is the Intank evaporation of Tank 102-AZ

¥2 “A9Y 620-¥3-WM-AS-3NH

1897 1938 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2018 2014 2015
19048 168353 18572 19735 23043 23384 23419 22713 29955 23025 21318 23516 21845 21575 24049 20590 29144 24504 18079
2280 2200 2280 2280 2280 2280 2280 2260 2260 2280 2280 2280 2280 2280 2280 2280 2280 2260 2280
702 702 702 691 891 608 924 41t 411 411 0 0 (] i} (] 0 0 0 0
0 0 0 0 0 L] ‘0 o (] 0 0 0 0 (] (] ] 0 0 (]
2483 9330 2730 1054 2128 2603 26739 2023 1802 2795 1751 969 30 as 30 0 0 0
3042 2261 2373 4495 4329 4452 4380 4609 5B03 6493 6003 6356 4120 3932 4882 6718 10298 12245 17854
12 0 0 0 0 0 ¢} 0 0 0 0 (] 0 0 0 0 (] 0 0
4 20 16 16 16 15 15 15 15 15 15 12 12 12 12 12 12 12 12
14 17 17 24 24 24 25 25 25 25 28 2% 26 27 27 27 27 28 28
16 28 2 5 4 12 5 5 12 -5 5 12 5 5 2. & § 12 5
%\ 19 -5 45 5 5 355 8 205 5 5 5 5 5 s 5 5 s 5
327 100 635 1102 212 49 184 10 168 110 {10 112 103 109 112 103 109 112 109
191 287 1813 3346 L] 0 0 0 0 n 0 ] 0 0 0 0 0 0 0
5 170 190 . 180 i 205 200° 170 155 M 155 205 185 | 209 [ 205 165
0 0 750 0 0 0 0 2217 1188  Gaw 2771 1410 1742 2417 . 1%z fbaus 15861 12962
0 5 12 3 2 1 1 1 1 1 0 0 :} i 0 0 (0} 0 ]
o ] o 0 9 0 ] 1} 0 o 0 ] 0 0. 0 0 o e
(i} 0. 0 0 0 ] (i} 0 0 426 (i 0 0 0 o . 0 0 0 0
64 5 115 5 5 14 88 3713 122 59 14 5 21 5 105 105 105 - 105 105
] 0 0 0 926 428 653 709 0 626 1436 0 (1} 0 2 o -0 0 0
] 1} 0146 @47 750 1155 r - - T8 i) g 0 ) g 0 0 0
481 631 3636 4936 1466 1508 2643 8EIC ... ... ..B3 .d7 2075 2765 wus2 15997 16901 16340 12781
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Igtergretgtjon'of Short Range Projection Results

This section provides an interpretation of detailed short range projection
results. ° e OWVP presents certain information in the form of graphics. A
number of * ese graphics show 1 months of historical operations and 24 months
of projected operations. Most of the vertical axis represents thousands of
gallons of waste generated. An axample of this' type of graphic is the
facility waste generation graph :. The vo generated per month for each
facility is depicted on a facil .y waste g ation graph. An example of the
facility waste generation graph tor PUREX waste is shown below (Figure 5).

- HISTORICAL i PROJECTED

200
150 PUREX Plant Facility Waste Gengrations per Month

o

g 100

¥ 50 \,—/R PUREX Terminal Cleanout (TCO) Complete -
. 0 el

JASONDJFMAMJ JASONDJFMAMJIJASONDJIEMAM.
' 'FY1995| FY 1996 I FY 1997 I FY 1998

Y

Figuré- 5. Fac ity Waste G eration'Graphic . o

In the computer simulation, fa |ity waste streams are routed to a receiver
tank. A tank fill graphic shc the filling of the receiver tank and is on
the same page as the facility waste generation graph of the waste stream it
receives. The tank fill granhic shows the rate a specific tank is filled with
waste. Usually when a rece rer tank is full, waste is transferred to a
holding tank. This waste is either evaporat or stored for future disposal.
For every transfer out of a ti . there is a corresponding receipt of the same
volume into another tank or fi ity. For-every evaporation out of a tank
there is a corresponding receipr of the more concentrated waste in the
receiving tank and an increase 1 the condensate from the 242-A Evaporator
being sent to the LERF. ' '

An example of this type of graj (a tank fill graphic) for Tank 105-AW is
shown below (Figure 6). . :

~———HISTORICAL »-r4—————— PROJECTED - =

KGAL

1,200 : - "

1,000 - .

e ToEvanorat~- 100 AREATCO WAST

400 -

200{105AW-(P_EXTCOMOOA A~
JWSONDJFMAMJJASONDJFMAMJJASONDJFMAMJ
FY 1995 FY 1996 |  FY 1897 | FY 1998

' FISCAL YEAR : ofs

Figure 6. Tank Fi' Graphic
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| -AGING TANK SPACE

In later parts of tt rojectic when tank space becomes tight due to
processing eds anu;usr the amt t of 5o solids beit retrieved, the
evaporator is assumed to opera! yearly to minimize waste storage needs and to
decrease the volume of retrieve” SST solids waste. T k space pinches
occurring be een FY 2000 and | 2015 (Figure 3) are caused by a c~mhination
of factors, incl ling: - ' :

0

S'  pumping (SST stabilization) volumes pumped by t end of FY 2000 and
the use of three tanks in 200 East Area to pump SWL

Four tanks are designated for staging wastes for Phase 1B processing--
two vendor tanks (Tanks 106- and 108-AP) and two 1ntermediate staging
tanks (Tanks 102-AP and 104-AP)

The Targe volume of SST solids retrieved beginnlng in FY 2004

The decision not to operate the Grout Fac111ty has eliminated an early
means of free1ng up DST space .

The decision not. to consolidate NCAW solids has increased the DST space
needs fr 2001 on

0ver1ap of retrieval of wastes from _Tanks 101-SY, 102-SY, and 103- SY
with the retrieval of SST solids in 200 West Area

Figures 10 throut 14 show the operation of most of the DST waste tanks for
the Case 1 projection.
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FY 1997

Figure 11. West Area Waste Generations and Tank Levels
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5.2 Erojection Case 2 ngdlts 2 | Conclusions

Tank space needs for the Case 2 projection are shown in Figure 17. The tank
space needs for this projectior clearly show that a delayed start of waste
treatment will require a delay 1 the rate of SST solids retrieval. . Tank
space needs reach a maximum of 28 tanks in FY 2006 and then begin to decrease
as wastes are processed. The *2nk space needs for this projection indicale
that SST solids retrieval shou | t be started until approximately FY 2007.
By the end of 2015, 15 ta s are ing used meaning that 13 tanks.are
available for SST solids retrieval. :

For projection Case 2, using a value of 1.20 gallon of condensate/gallon of
WVR (Guthrie, 1997b) to projec future condensate production results in the
W . and LERF additi s reporte in Table 18. The waste sources, campaign

schedule, and concentrated waste receiver tanks used in the Case 2 projection
are summarized Table 19. ‘ :

67



PLANTS * ASSUMPTIONS

40 ' MO FAC.GEN.RATE - 152-165 KgalMonth
EVAPORATOR - Yearly Operation with One Year Outfage in FY 2004
SST STABILIZATNN - 5.36 MGAL Completed in FY 2004 (Project Plan)
SST SOLIDS F....UEVED - C-106 (7/1998); C-104 (3/2005) both to 102-AY
36 |~ IN-TANK WASHING - None
SPARE SPACE ~2.28 Mgal (Distributed Space FY 2000 on)
" SPGRAVITY OF DSSF - 1.41 g/ml Limit
o 32 -
v - OBLIGATED TANK SPACE
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Figure 17, Double-Shell Tank Requirements for Case 2
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5.3 Projection Case 3 Results and Conc]usiégs

ink space needs for the Case 3 jection are shown in Figure 18, Th~ *ank
space needs for this projection  arly show that a delayed start of wasue

treatment will require a delay he rate of SST solids retrieval. Tank space o

remirenients exceed available s : by the end of.FY 2004 due to SST solids

r eva Th. . s d v this projecti clearly show that SST
so11as rewrieval should not be ‘ted until approximately FY 2007 and that the
“rate of retrieval would have to be reduced to match the sTower waste treatment
schedule bui]t into this projecti 1.
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Due to the commendable efforts by the Hanford facilities, all waste generators
are at or below their new wa<*~ ~=neration target for the period October 1996

through September 30, 1997. yarison of the volu s of waste entering the
DST tank space for that time 1 is compared graph1ca1]y to the various

targets or projected generat  Figures 19-22.
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6.0 SPACE SAVING ALTERNATIVES (CON (NUED)

T k Farms

Continue to reduce waste being added to DSTs

" Continue waste a ntability and minimization controls

Develop a total ' e cutoff plan

‘Increase the 5 M Timitation on aging waste tanks

Use- dilute waste retrieval, air lift circulator flushes,.
Tine flushes, etc.

Increase the R of the 242-A Evaporator

Accelerate pl s to consolidate solids from Tanks 102-SY into
Tank 105-AW :

Delay SWL pumping

Build new tanks

Accept loss of ste segregation (used as a last resort)-

Store facility generated waste in designated "spare tank space"
(used in an extr e emergency)

Improve efficiency of the 242-A Evaporator

Solidify treated waste and spose of as Tow level waste in
burial grounds

Consoljdate NCAW and Tank 106-C solids in one aging tank with
one additional aging tank being used to combine NCAW supernates
(requires dification of safety basis).

Increase theh t imit on -aging S5Ts to allow either the
Tank 106-C wastes or the & nate from Tank 101-AZ to be
stored in a non- ing DSTs ., the in-tank washing
consolidations are not allowed -
Concentrate DS to Do |e-Shell Slurry (DSS) Experience with
Tank 101-SY makes this alternative highly unlikely.

Store waste in single-she | tanks (used in an extreme
emergency; would require approval by DOE, EPA, and Ecology)
Store waste in facility storage tanks or portable tanks such as
railcars (used in an extreme emergency; total space. available
is small compare to the contents of a DST)

Uggradi single-shell tanks by add1ng a liner to allow storage
of waste

‘Reinstate the Gr t Disposal Proaram -(unlikely to occur;:

considered an emergency option 1y)
Grout the existi | waste in Tanks 102-AP and 101-AW
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